SONDERMAN ET 



T3229 



1 / 16 



160 




MDP 
Process 
Change and 
Control 



inversion / 



Figure 1 



SONDERMAN ET /^^■T3229 



2/16 



^20 




Sputter Target Life 



Figure 2 



SONDERMAN ET ;^BT3229 



3/16 



160 



^ : : ^ ^ 



100 





Oth 


H liiiiisiilill 
ill iilililllliilllllil 

er 


111:1 ' 

iiy : 
:: 






wrkpc 


ijilllliliiillllllillililiilm 


i 




Figure 3 



SONDERMAN ET ;)^VT3229 



4/16 




Figure 4 



SONDERMAN ET /^■T3229 



5/16 



(—160 




Figure 5 



SONDERMAN ET /^■T3229 



6/16 



160 



i R 




Figure 6 



SONDERMAN ET ;^^BT3229 



7/16 

r-160 




Figure 7 



SONDERMAN ET /^M[T3229 



8/16 




Figure 8 



SONDERMAN ET fi^mj3229 



9/16 




Figure 9 



SONDERMAN ET /^^■T3229 



10/16 

(^160 




Figure 10 



SONDERMAN ET 



3229 



1120 



11 / 16 



1200 



Monitor consumption of a 
sputter target to determine a 

deposition rate of a metal 
layer during metal deposition 
processing 




Model dependence of 
deposition rate on 
deposition plasma 
power and/or deposition 
time 



Apply the deposition rate 
model to modify the metal 
deposition processing to 
form the metal layer to 
have a desired thickness 

Figure 11 



1230 



1235 




1120 




1130 




1140 



1220 



Processing Tool 
Controller 

Metal Deposition 
Processing Tool 



^1205/ ^2^^ 



Figure 12 



SONDERMAN ET 



T3229 



1360 



1305 



12/16 





Review 
Station 



Metal Deposition 
Processing Tool 



Tool Controller 



Figure 13 



1305 



1315 



1300 



132 0^ 



APC System 
Manager 



1440 



3 



Machine 
Interface 



1360 



1410 
1415 



1335 

1330 
1430 

1320 
1310 





Equipment 
Interface 








Sensor 
Interface 







Figure 14 



SONDERMAN ET 



3229 



1500 



1520 



1560 



13/16 



Process a workpiece lot 
through a Metal Deposition 
Processing tool 



IVlonitor target life of sputter 

target to determine a 
deposition rate of a metal 
layer during metal deposition 
processing 



Update the 
applied 
model(s) 



1550 



1540 



Monitor the effect of 
modifying the metal 
deposition processing 
recipe parameter(s) 



Model dependence of 
deposition rate on deposition 
plasma power and/or 
deposition time 



Apply the deposition rate 
model to modify the metal 

deposition processing 
recipe parameter(s) to form 
the metal layer to have a 
desired thickness 



Process next 
workpiece lot 



Figure 15 



SONDERMAN ET fi^KT3229 



16/16 



20 



16 



CO 
I 



12 



8 



X-Axis 



Figure 19 



